This paper is concerned with the computation of pseudovariety joins involving the pseudovariety LI of locally trivial semigroups. We compute, in particular, the join of LI with any subpseudovariety of CR f m N, the Mal'cev product of the pseudovariety of completely regular semigroups and the pseudovariety of nilpotent semigroups. Similar studies are conducted for the pseudovarieties K , D and N, where K (resp. D) is the pseudovariety of all semigroups S such that eS = e (resp. Se = e ) for each idempotent e of S .
Introduction
As one recalls, the join V ∨ W of two pseudovarieties V and W is the least pseudovariety containing both V and W . In spite of its simple definition, the determination of pseudovarieties of the form V ∨ W is in general very difficult. For instance, Albert, Baldinger and Rhodes [1] have exhibited, quite surprisingly, two decidable pseudovarieties whose join is undecidable. At that time it was already known that the join of two finitely based pseudovarieties can be non finitely based [23] . Thus, the calculation of joins seams to be a problem that depends greatly on the specific pseudovarieties involved and so general results are not easily obtained.
Before the development of the theory of implicit operations by Almeida, relatively few results of this type were known. With the use of the implicit operations this situation has changed significantly. The first significant success was obtained by Almeida [3] , who showed that G ∨ Com = ZE where G , Com and ZE are, respectively, the pseudovarieties of groups, of commutative semigroups and of semigroups in which idempotents are central (i.e., commute with every element). Another remarkable example is the calculation of R ∨ L, the join of the pseudovarieties of R-trivial and L-trivial semigroups, by Almeida and Azevedo [7] . More recently, several other calculations and answers to * Research supported by INVOTAN, grant 4/A/94/PO and by Centro de Matemática da Universidade do Minho. The author is member of the project AGC contract Praxis/ 2/2.1/MAT/63/94. decision problems were performed by Almeida, Azevedo, Trotter, Volkov, Weil, Zeitoun and the author [9, 10, 11, 13, 14, 15, 17, 24, 25, 26, 27] .
This article solves, in particular, the problem of the calculation of the join LI ∨ V where V is any subpseudovariety of CR f m N . This result is extremely natural: we show that if V is defined by a set Σ of pseudoidentities and if a and b are symbols not appearing in Σ , then LI ∨ V is the subpseudovariety of CR f m N defined by the pseudoidentities of the form a ω xb ω = a ω yb ω where x = y is an element of Σ. Therefore, the property of finite basis is preserved. This supports a conjecture that states that the join of LI with an arbitrary finitely based pseudovariety is finitely based. Our result is quite general since CR f m N contains, for instance, the pseudovariety CR of completely regular semigroups. It is based on a strong property of the semigroups S in CR f m N , which is the fact that the ideal generated by the idempotents of S is a completely regular subsemigroup, and so we do not expect that it can be easily extended. However, we are also able to compute the joins LI∨V where V is a pseudovariety verifying a certain property of cancellation. This last result is valid, for instance, when V is one of R and ZE. All results obtained for LI have similar analogues for K and D. We then derive some results for N.
The results obtained generalize a number of results already known, namely the computation involving the pseudovarieties: Com 
Preliminaries
We assume the reader is familiar with the basic notions of finite semigroup theory. We will briefly recall some notions and notation concerning pseudovarieties and implicit operations. For more details and proofs, the reader may wish to consult the books of Eilenberg [18] and Pin [19] for an introduction to the theories of semigroups and pseudovarieties, and the book of Almeida [6] for a comprehensive treatment of the theory of implicit operations.
Pseudovarieties
We fix a finite alphabet A n = {a 1 , a 2 , . . . , a n } and we set A = n∈N A n . The free semigroup (resp. monoid) on A n is denoted by A + n (resp. A * n ). The content c(u) of a word u ∈ A + n is the set of all letters occurring in u and the length of u is denoted by |u|.
A pseudovariety of semigroups is a class of finite semigroups closed under taking subsemigroups, homomorphic images and finite direct products. The pseudovariety of all finite semigroups is denoted by S and I denotes the trivial pseudovariety.
As usual, we denote by E(S) the set of idempotents of a semigroup S . We define an operator on the lattice of pseudovarieties as follows. For a pseudovariety V , we set LV = {S ∈ S | eSe ∈ V for all e ∈ E(S)}.
